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1533–3167/00Superior Mesenteric Artery Re-implantation in Chronic
Mesenteric Ischemia
M. Aksoy,* S. Dilege and M. KayabaliDepartment of General Surgery, Medical School of Istanbul, Istanbul University, Istanbul, TurkeyAim. To describe an alternative mesenteric revascularization technique.
Material-method. From 1998 to 2002, five patients underwent superior mesenteric artery re-implantation for chronic
mesenteric ischemia. The patients were followed up by color flow duplex ultrasonography (CFD).
Results. Five patients were operated for chronic mesenteric ischemia. Three patients had superior mesenteric artery (SMA)
re-implantation only. One patient had a SMA re-implantation and concomitant aortic aneurysm repair and another patient
had SMA re-implantation and a bowel resection. One patient died due to heart failure. All surviving patients are symptom
free and have gained weight.
Conclusion. In selected cases, re-implantation of the SMA alone is an effective treatment for chronic mesenteric ischemia.Keywords: SMA re-implantation; Mesenteric ischemia; Mesenteric circulation.Introduction
Although chronic mesenteric ischemia is rarely
encountered, the consequences of this syndrome are
disastrous unless revascularization of the intestine is
achieved before bowel necrosis occurs. A high index of
suspicion is essential in diagnosis, since, symptoms
may be suggestive of any other intraabdominal
disorders. Intervention can be needed to relieve
symptoms, to reverse malnutrition and to prevent
bowel necrosis. The successful management of the
patients requires early diagnosis prior to intestinal
infarction, the delineation of the diseased vessels by
angiography and a safe, effective technique of revas-
cularization.1–4 (Fig. 2)
Various techniques, including endarterectomy of
the upper abdominal aorta and visceral arteries,
bypass grafting from aorta or iliac arteries with or
without simultaneous aortoiliac reconstruction and
mesenteric artery re-implantation, have been
described for mesenteric revascularization.4 This
paper reviews the results of mesenteric arterying author. Murat Aksoy, MD, Moda Bostan sok No.7,
y Istanbul, Turkey.
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mesenteric artery (SMA) to infrarenal aorta (Fig. 1).Material-method
Between 1998 and 2002, five patients underwent SMA
re-implantation for chronic mesenteric ischemia. Three
were male and two were female. All patients had a
laparotomy in the supine position. The transverse
colon is retracted superiorly and the fourth portion of
the duodenum is mobilized to the Treitz ligament. The
root of the mesentery is opened, and the SMA is
dissected out. The SMA is transected 2 cm from its
origin, after ensuring that the distal artery is patent,
since, atherosclerotic plaque usually rests in the first
proximal 2 cm of the artery. The transected beveled
end of the superior mesenteric artery is then reim-
planted on the anterior face of the infrarenal aorta.
Kinking of the artery is meticulously avoided.
Postoperative follow-up was by clinical examin-
ation and by color flow duplex scans. The patients
were subsequently followed by biannual color flow
duplex scans.EJVES Extra 9, 54–57 (2005)
doi:10.1016/j.ejvsextra.2005.02.013, available online at http://www.sciencedirect.com oner CC BY-NC-ND license.
Fig. 1. Preoperative digital subtraction angiogram of a 73
years-old male with postprandial pain. Superior mesenteric
artery (no visualization available on the angiogram. White
arrow at the expected site) is occluded at the lateral view of
the aorta.
Fig. 2. Follow-up of the patient at the first year. The
infrarenal reimplanted SMA (white arrow) is patent. The
patient is free of previous symptoms.
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Five patients were operated for chronic mesenteric
ischemia. The mean age of the patients was 64 (54–74)
years. All patients had postprandial abdominal pain
and weight loss. Investigation of the patients by
angiography and computerized tomography revealed
a 5 cm infrarenal abdominal aortic aneurysm in one
patient. An AAA repair and SMA re-implantation to
the Dacron tube graft was performed in this patient.
Another patient had an AAA repair previously.
During the operation partial bowel resection and
anastomosis had to be performed due to bowel
adhesions. No visceral perfusion problems were
encountered in the early postoperative period, apart
from one splenic infarction, which did not need a
resection. The postoperative course of three patients
was uneventful. One patient was re-operated on the
first postoperative day because of a wound dehis-
cence. One patient, with a left ventricular ejection
fraction of 30%, died on the 8th day because of cardiac
failure. A summary of the patients is shown in Table 1.
The four remaining patients have been followed for
a mean of 28.5 months. All of the surviving patients
are symptom free and have gained weight (mean
18 kg).Discussion
We know from autopsy studies that the mesenteric
arteries are frequently affected by atherosclerosis.
However, extensive collateral circulation prevents the
development of symptoms and bowel necrosis in the
majority of patients even if one or more of the vessels
are occluded.5–7 A percentage of patients will even-
tually develop visceral infarction which often leads to
in mortality and morbidity.7 Although percutaneous
transluminal angioplasty can be beneficial in high risk
patients, surgical revascularization is important in the
treatment of chronic mesenteric ischemia.8 Several
revascularization techniques can be used for the
management of this syndrome, including bypasses
with or without aortoiliac reconstruction, endarter-
ectomy, and mesenteric artery re-implantation.9–15
Precise examination of the patient is essential in
selecting the appropriate revascularization tech-
nique.16 Controversy still remains with regard to
optimal revascularization technique, in particular
regarding complete or single revascularization.
Authors in favor of complete revascularization report
that this approach may increase both patient survival
and graft longevity.10,17 However, ischemic heart
disease is common in these patients. Stanton et al.18EJVES Extra Vol 9, March 2005
Table 1. A brief look at the patients’ histories
Case Age Sex Concomitant pro-
cedure
Morbidity Outcome
1 74 F None None Cure
2 54 M None None Cure
3 68 M Aortic reconstruc-
tion
Cardiac failure Death
4 58 M Bowel resectionC
EEA
None Cure
5 67 F None None Cure
M. Aksoy et al.56reported that all deaths in their series were due to
cardiac events. One of our patients was lost on the 5th
day postoperatively due heart failure. There were no
clinical findings of inappropriate bowel revasculariza-
tion and suspicion of bowel infarction till then.
Reports in favor of single SMA revascularization are
currently being assessed. Bypass grafting to the SMA
alone appeared to be an effective and durable
procedure for treatment of intestinal ischemia and
the results were equal to those reported for complete
revascularization with acceptable perioperative mor-
tality and patient survival rates.19 In 25 years of
experience, Christensen et al. has reported that only
three out of 90 patients with chronic mesenteric
ischemia needed revascularization of both territories.
The rate of SMA re-implantation to the infrarenal aorta
in this series constitutes 1/3 of all the patients.20
Revascularization of the SMA alone can be achieved
by a graft bypass, endarterectomy, or SMA re-
implantation. Endarterectomy of visceral branches of
aorta has been used for mesenteric revascularization
successfully in many centers. However, this approach
has not gained wide acceptance, due to reported
hemorrhage from the weakened endarterectomized
aorta and thrombosis of the endarterectomized visc-
eral arteries with intestinal infarctions.
Mesenteric circulation in patients with chronic
mesenteric ischemia is accomplished with single
SMA re-implantation in our unit. Single SMA re-
implantation is used in our unit, if the celiac artery is
found to be patent with preoperative biplanar angio-
graphy. Although this technique constitutes only a
small percentage of the procedures in most of the
series, it provides adequate revascularization with an
acceptable operation time and does neither necessitate
synthetic grafts nor prolong the operation time for
saphenous vein harvesting. Although we cannot
assess the long-term results in our patients, Kieney et
al.15 who have also reported the technique to be a
simple and reliable procedure, express that it affords
good results in the long-term as well despite some of
the reports, which reveal more frequent recurrence
after SMA transposition.20EJVES Extra Vol 9, March 2005The issue of the best choice of revascularization
methods in chronic mesenteric ischemia has not been
resolved. However, early diagnosis and early treat-
ment before bowel necrosis occurs, is essential in order
to avoid high mortality and morbidity rates. In
selected cases revascularization of the SMA alone by
re-implantation is as effective as other mesenteric
revascularization methods.References
1 Bergan JJ. Diagnosis of acute intestinal ischemia. Semin Vasc Surg
1990;3:143–148.
2 Whitehill TA, Rutherford RB. Acute intestinal ischemia
caused by arterial occlusions: optimal management to improve
survival. Semin Vasc Surg 1990;3:149–156.
3 Moneta GL. Diagnosis of chronic intestinal ischemia. Semin Vasc
Surg 1990;3:176–185.
4 Taylor Jr LM, Porter JM. Treatment of chronic intestinal
ischemia. Semin Vasc Surg 1990;3:186–199.
5 Reiner L, Jimenez FA, Rodriguez FL. Atherosclerosis in the
mesenteric circulation. Observations and correlations with aortic
and coronary atherosclerosis. Am Heart J 1963;66:200–209.
6 Derrick JR, Pollard HS, Moore RM. The pattern of arterio-
sclerotic narrowing of the celiac and superior mesenteric arteries.
Ann Surg 1959;149:684–689.
7 Dunphy JE. Abdominal pain of vascular origin. Am J Med Sci
1936;192:109–113.
8 Golden DA, Ring EJ, McLean GK, Freiman DB. Percutaneous
transluminal angioplasty in the treatment of abdominal angina.
AJR Am J Roentgenol 1986;139:247–249.
9 Baur GM, Millay DJ, Taylor LM, Porter JM. Treatment of
chronic visceral ischemia. Am J Surg 1984;148:138–144.
10 JohnstonKW, Lindsay TF,Walker PM,Kalman PG. Mesenteric
arterial bypass grafts: early and late results and suggested
surgical approach for chronic and acute mesenteric ischemia.
Surgery 1995;118:1–7.
11 McMillan WD, McCarthy WJ, Bresticker MR, Pearce WH,
Schneider JR, Golan JF et al. Mesenteric artery bypass:
objective patency determination. J Vasc Surg 1995;21:729–740
[discussion 740–741].
12 Zelenock GB, Raham LM, Whitehouse Jr WM, Erlandson EE,
Kraft RO, Lindenauer SM et al. Splanchnic arteriosclerotic
disease and intestinal angina. Arch Surg 1980;115:497–501.
13 Cunningham CG, Reilly LM, Rapp JH, Schneider PA,
Stoney RJ. Chronic visceral ischemia. Three decades of progress.
Ann Surg 1991;214:276–287 [discussion 287–288].
14 Rapp JH, Reilly LM, Qvarford PG, Goldstone J,
Ehrenfeld WK, Stoney RJ. Durability of endarterectomy and
antegrad bypass grafts in the treatment of chronic visceral
ischemia. J Vasc Surg 1986;3:799–806.
Mesenteric Ischemia 5715 Kieney R, Batellier J, Krezt JG. Aortic re-implantation of the
superior mesenteric artery for atherosclerotic lesions of the
visceral arteries: sixty cases. Ann Vasc Surg 1990;4:122–125.
16 Shanley CJ, Ozaki K, Zelenok GB. Bypass grafting for chronic
mesenteric ischemia. Surg Clin N Am 1997;77(2):381–395.
17 McAfee MK, Cherry KJ, Naessens JM, Pailrolero PC, Hallet
Jr JW, Gloviczki P et al. Influence of complete revascularization
on chronic mesenteric ischemia. Am J Surg 1992;164(3):220–224.
18 Stanton Jr PE,Hollier PA, Seidel TW, RosenthalD,ClarkM,
Lamis PA. Chronic intestinal ischemia: diagnosis and therapy.
J Vasc Surg 1986;4:338–344.19 Gentile AT, Moneta GL, Taylor Jr LM, Park TC,
McConnell DB, Porter JM. Isolated bypass to the superior
mesenteric artery for intestinal ischemia. Arch Surg 1994;
129(9):926–931 [discussion 931–932].
20 Christensen MG, Lorentzen JE, Schroeder TV. Revascularisa-
tion of atherosclerotic mesenteric arteries: experience in 90
consecutive patients. Eur J Vasc Surg 1994;8(3):297–302.
Accepted 17 February 2005EJVES Extra Vol 9, March 2005
